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METERING DEVICE FOR THE CONVEYANCE OF SMALL SUBSTANCE 

QUANTITIES 

5 

Cross-Ref erence to Related Application : 

This application is a continuation of copending International 
Application No. PCT/EPOl/15201 , filed December 21, 2001, which 
designated the United States and was not published in English. 

10 

Background of the Invention : 
Field of the Invention : 
The invention relates to a metering device for the conveyance 
of small substance quantities out of a reservoir into an 
15 application space by a diaphragm micropump that can be used, 
in particular, for the conveyance of small doses of gases 
(aromas) . 

In microsystem technology, micropumps are used in many sectors 
20 as special actuators. Their use makes it possible to convey 
minimal quantities of a gas or of a liquid in exactly 
dimensioned doses. In addition to use in laboratory 
technology, micropumps are also employed in modern office 
technology, and, in this context, a large proportion of their 
25 use is in ink- jet printers. These micropumps are distinguished 
by a compact form of construction and high metering accuracy 
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that is achieved by the use of new materials and by the 
pumping element acting directly on the substances to be 
conveyed, 

5 The same object of releasing minimal substance quantities is 
found in aromatization, such as is carried out, for example, 
during the drying operation in laundry dryers. In addition of 
aromatics, at the present time, aromatic cloths are used or 
plastic containers containing the aromatic that distributes 

10 the aroma by evaporation are used. In both instances, the 
discharge of the aroma takes place in a relatively 
uncontrolled way, either by the choice of a suitable size of 
the aromatic cloths or by a suitable dimensioning of the 
orifice cross-section of the containers. Both methods are, 

15 therefore, subject to pronounced fluctuations as a function of 
the temperature- Moreover, their application is not very user- 
friendly, and an unnecessary amount of consumable material 
occurs. However, the use of conventional micropumps that do 
not have the disadvantages just mentioned, has not gained 

20 acceptance because the accuracy that these offer is not 

necessary in aromatization and, therefore, the use of the 
costly high-precision pumps is not justified. However, because 
the aromatic essences are very costly, a sparing demand- 
controlled application is a plainly desirable aim. 

25 
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Summary of the Invention : 

It is accordingly an object of the invention to provide a 
metering device for the conveyance of small substance 
quantities that overcomes the hereinaf ore-mentioned 
5 disadvantages of the heretofore-known devices of this general 
type and that provides an inexpensive device ensuring a 
metering of minimal substance quantities over long periods of 
time. At the same time, the invention implements as compact a 
construction of the device as possible by the avoidance of 
10 movable parts, in order, thereby, to reduce waste, 

maintenance, and costs and to increase the useful life of the 
device. 

With the foregoing and other objects in view, there is 
15 provided, in accordance with the invention, a metering device 
for conveying small quantities of a substance into an 
application space, including a reservoir for holding the 
substance to be conveyed, the reservoir having a substance 
filling level, a diaphragm micropump communicating with the 
20 reservoir, a pump chamber disposed between the reservoir and 

the application space, the pump chamber having a volume varied 
by activity of the diaphragm micropump, the pump chamber and 
the reservoir being connected by a first orifice, a second 
orifice connecting the pump chamber to the application space, 
25 the second orifice acting as a nozzle in a direction from the 
pump chamber towards the application space, and the first 
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orifice acting as a nozzle in a direction from the reservoir 
to the pump chamber and being disposed above the filling level 
of the substance in the reservoir for conveying a gaseous 
component of the substance in the reservoir. 

5 

With the objects of the invention in view, there is also 
provided a metering device for conveying small quantities of a 
substance into an application space, including a reservoir for 
holding the substance to be conveyed, the reservoir having a 

10 substance filling level, a diaphragm micropump defining a pump 
chamber having a volume and being disposed between the 
reservoir and the application space, the diaphragm micropump 
varying the volume of the pump chamber, and an orifice 
assembly defining a first orifice connecting the reservoir to 

15 the pump chamber, being a nozzle in a direction from the 

reservoir to the pump chamber, and being disposed above the 
filling level for conveying a gaseous component of the 
substance in the reservoir, and a second orifice connecting 
the pump chamber to the application space, the second orifice 

20 being a nozzle in a direction from the pump chamber to the 
application space . 

Accordingly, a pump chamber is disposed functionally between 
the reservoir and the application space, the volume of the 
25 pump chamber being variable by the activity of the diaphragm 

micropump. The pump chamber and the reservoir are connected by 
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a first orifice acting as a nozzle in the direction of the 
pump chamber and the pump chamber and the application space 
are connected by a second orifice acting as a nozzle in the 
direction of the application space. The first orifice acting 
5 as a nozzle is disposed such that it lies above the filling 
level of the reservoir. 

In accordance with another feature of the invention, the pump 
chamber and the reservoir have a common boundary surface. 

10 

In accordance with a further feature of the invention, the 
pump chamber and the application space have a common boundary 
surface. 

15 In accordance with an added feature of the invention, the 
diaphragm micropump forms a boundary surface of the pump 
chamber . 

In accordance with an additional feature of the invention, the 
20 diaphragm micropump forms a boundary surface between the pump 
chamber and the reservoir. 

In accordance with yet another feature of the invention, the 
diaphragm micropump is a piezoceramic actuator. 

25 
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In accordance with yet a further feature of the invention, the 
diaphragm micropump is a bimetal actuator. 

In accordance with yet an added feature of the invention, the 
5 substance is a liquid. 

In accordance with yet an additional feature of the invention, 
the orifice assembly is a part of the diaphragm micropump. 

10 In accordance with a concomitant feature of the invention, the 
orifice assembly is integral with the diaphragm micropump. 

Other features that are considered as characteristic for. the ' 
invention are set forth in the appended claims. 

15 

Although the invention is illustrated and described herein as 
embodied in a metering device for the conveyance of small 
substance quantities, it is, nevertheless, not intended to be 
limited to the details shown because various modifications and 
20 structural changes may be made therein without departing from 
the spirit of the invention and within the scope and range of 
equivalents of the claims. 

The construction and method of operation of the invention, 
25 however, together with additional objects and advantages 
thereof, will be best understood from the following 
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description of specific embodiments when read in connection 
with the accompanying drawings. 



Brief Description of the Drawings : 
5 FIG, 1 is a cross-sectional view of the basic construction of 
the micrometering system according to the invention; and 



FIG. 2 is a cross-sectional view of the basic construction of 
a piezoceramic actuator according to the invention. 

10 

Description of the Preferred Embodiments : 

Referring now to the figures of the drawings in detail and 
first, particularly to FIG. 1 thereof, there is shown a device 
configured for the distribution of aromatics, for example, for 

15 use in laundry dryers. It is composed of a reservoir 3, in 

which the aromatic is located, the pump chamber 1, one wall of 
which is formed by a diaphragm micropump 4, and of the 
nozzle/dif f user system, which connects the pump chamber 1 to 
the reservoir 3 and to the application space 2. The 

20 application space 2 may be an open or a closed space. In the 
exemplary embodiment described, the reservoir 3 directly 
adjoins the pump chamber 1. It is separated from the pump 
chamber 1 by a partition in which an orifice 6 is located. 
This orifice 6 located in the wall acts as a nozzle in the 

25 direction from the reservoir 3 to the pump chamber 1 and as a 
diffuser in the opposite direction. The pump chamber 1, 
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likewise, directly adjoins the application space 2. A further 
orifice 5 is located in the wall that separates the 
application space 2 and the pump chamber 1. In such a case, 
the further orifice 5 acts as a nozzle in the direction from 
5 the pump chamber 1 to the application space 2 and as a 

diffuser in the opposite direction. By virtue of this special 
configuration of the nozzle/dif f user system, a pressure 
difference occurs at the two nozzles during pumping and has 
the effect that an aromatic located in the reservoir 3 is 
10 conveyed into the application space 2. 

The diaphragm micropump 4 is formed from a piezoceramic 
element 7 (FIG. 2) that is attached to a carrier 8 of a rigid* 
material and that, by a voltage being applied (through leads 

15 9, for example) , changes its length extent and, thus, acts in 
a similar way to a bimetal during heating. The curvature that 
is brought about by the length expansion leads to a reduction 
or increase in the size of the volume of the pump chamber 1. A 
bimetal actuator could, therefore, also be used as a diaphragm 

20 micropump 4 instead of the piezoceramic element 7 with carrier 
8. However, the use of the piezoceramic element 7 affords 
several advantages. For use in micropumps, above all, the high 
frequency with which piezoelectric elements can be activated, 
in conjunction with the expansion behavior that can be 

25 controlled extremely accurately by the applied voltage, is of 
importance. 
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The device according to the invention conveys an aromatic 
located in a reservoir 3, through a system having a nozzle and 
of a diffuser, in fixed doses into an application space 2, 
5 using a diaphragm micropump 4. What is achieved, thereby, is 
that the gaseous component of an aromatic located as liquid in 
a reservoir 3 is released in small quantities. This is 
achieved, using a system including a nozzle (orifice 5) and a 
dif fuser (orifice 6) , in combination with a diaphragm 

10 micropump 4. The aromatic is located in a reservoir 3 

connected through the orifice 6 to a pump chamber 1 that, in 
turn, is connected to the application space 2. The diaphragm 
micropump 4 has the effe'ct that the volume and the pressure in 
the pump chamber 1 change periodically, are reduced or are 

15 increased. By an increase in volume, that is to say, a 

reduction in pressure, part of the aromatic present in gaseous 
form is sucked through the dif fuser (orifice 6) , out of the 
reservoir 3 into the pump chamber 1 because, as a result of 
the dimensioning of the nozzle (orifice 5) and diffuser 

20 (orifice 6) , the suction action is greater at the diffuser 6 
than at the nozzle 5. The result of this is that, although 
substance passes out of the reservoir 3 into the pump chamber 
1, scarcely any gas passes out of the application space 2 into 
the pump chamber 1. When the volume of the pump chamber 1 is 

25 subsequently reduced (the pressure is increased) , by virtue of 
the special configuration of the nozzle and of the diffuser. 
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the substance located in the pump chamber 1 passes into the 
application space 2, but not or only to a lesser extent into 
the reservoir 3. Thus, in the event of a periodic change in 
the volume of the pump chamber 1, a substance located in the 
5 reservoir 3 is conveyed slowly and in predetermined minimal 
doses into the application space 2 in the course of time. 

One possible area of use of the micrometering system is, for 
example, in the drying operation in a laundry dryer. The 

10 micrometering system may, in such a case, be integrated in the 
dryer. Because only extremely small quantities of the aromatic 
are required for each drying operation, a correspondingly 
small reservoir 3 is sufficient for a long period of time for* 
which the average useful life of the dryer may be assumed as a 

15 reference point. 

The use of the micrometering system with suitably dimensioned 
nozzles, together with the reservoir 3, does not involve any 
movable parts and is, therefore, virtually maintenance-free, 
20 small, and cost-effective. 

The invention is not restricted to the exemplary embodiment 
illustrated here. On the contrary, it is possible, by 
combination and modification of the measures and features, to 
25 implement further configuration variants, without departing 
from the scope of the invention. 
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